Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.011 Å; disorder in main residue; R factor = 0.058; wR factor = 0.159; data-to-parameter ratio = 9.1.
In the title compound, [Mn(C 2 H 8 N 2 ) 3 ]SO 4 , the metal atom (site symmetry 3.2) is coordinated by six N atoms from three ethylenediamine (en) ligands in a slightly distorted octahedral geometry. The en ligands are generated from one halfmolecule in the asymmetric unit. The O atoms of the sulfate anion (S site symmetry 3.2) are disordered over four orientations in a 0.220 (12):0.210 (13):0.203 (14):0.10 (2) ratio, with one of the O atoms having site symmetry 3. In the crystal, the ions are connected by N-HÁ Á ÁO hydrogen bonds, forming a three-dimensional network.
Related literature
For a structure containing Mn II and aromatic amine ligands, see : Shang et al. (2009) . For other compounds containing transition metals coordinated by ethylenediamine, see : Cullen & Lingafelter (1970) ; Daniels et al. (1995) ; Jameson et al. (1982) .
Experimental
Crystal data [Mn(C 2 Table 2 Hydrogen-bond geometry (Å , ). 
Data collection: SMART (Bruker, 2003 ); cell refinement: SAINT (Bruker, 2003) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL.
Comment
Ethylenediamine (en) ligand has been seen in a number of coordination compound (Cullen et al., 1970; Daniels et al., 1995 and Jameson et al., 1982) , because it can not only chelate metal center by two nitrogen atoms, but also offer hydrogen atoms to form N-H···X hydrogen bonds. In this paper, we report the structure of the title compound, (I).
In the title compound (Fig. 1) , [Mn(C 2 H 8 N 2 ) 3 ]SO 4 , the cation and anion are situated on a sixfold rotation axis. The Mn(II) is coordinated by six N atoms from three en ligands in a distorted octahedral geometry. The Mn-N bond length is 2.129 Å, which is shorter than the distance between Mn(II) and aromatic nitrogen atom (Shang et al., 2009) . The O atoms of the sulfate anions are disordered. The disordered anions hydrogen bond with the coordination cations by N-H···O hydrogen bonds, forming three-dimensional supramolecular network. The hydrogen bond is listed in table 1.
Experimental
Manganese sulfate (0.2 mmol) and malic acid (0.4 mmol) were added to water (15 ml). The pH value was adjusted to 9 by en. Violet blocks of (I) were obtained after several days in 30% yield. Elemental analysis, Found:C, 21.73; H, 7.24; N, 25.35%. Calc. for C 6 H 24 N 6 MnSO 4 : C, 21.20; H, 7.00; N, 24.93%.
Refinement
All H atoms were positioned geometrically and treated as riding on their parent atoms, with C-H 0.970 and N-H 0.900 Å, and with U iso (H) = 1.2U eq (C,N). The O atoms are resolved into four positions by PART instructions. The geometries and anisotropic displacement parameters of disordered atoms were refined with soft restraints using the SHELXL commands SUMP, SIMU and EADP.
Figures Fig. 1 . The molecular structure of (I) with 50% probability displacement ellipsoids. The symmetry codes for N and C atoms: A -y+1, x-y+1, z; B -x+y, -x+1, z; C -y+1, -x+1, -z+3/2; Dx+y, y, -z+3/2; E x, x-y+1, -z+3/2.
Tris(ethylenediamine)manganese(II) sulfate
Crystal data [Mn(C 2 Symmetry codes: (ix) x−y+1, x, −z+1; (x) −x+1, −x+y, z+1/2; (xi) −x+y, −x+1, z+1; (xii) −x+1, −y+1, −z+1; (xiii) −y+1, x−y+1, z+1; (xiv) x, y, z+1.
Hydrogen-bond geometry (Å, °)

